nucleotides (Sutton & Pollak, 1980) . The present work examines the relationship between oxygen consumption in the presence of three substrates by human placental and uterine mitochondria and their adenine nucleotide contents.
Placentae were obtained from uncomplicated deliveries (gestations 36-41 weeks) and non-pathological uterine tissue from hysterectomies. Mitochondria were prepared and assayed by the methods of Olivera & Meigs (1975) , with the exception of the preparation and assay media. Isolation buffer contained 0.22 M -mannitol, [4 -(2 -hydroxyethy1)-1 -piperazine-ethanesulphonic acid1 and 1 mM-EDTA, pH7.4, with the addition of 2mg of bovine serum albumin/ml. Assay buffer was similar but also contained lOmM-KH,PO,, 5 mM-MgCl, and fatty acid-free bovine serum albumin. Adenine nucleotides were extracted from both uterine and placental mitochondria and assayed by high-pressure liquid chromatography (Simmonds et al., 1982) .
Respiratory parameters were assayed in both placental and uterine mitochondria with glutamate, succinate and ascorbate as substrates (Table 1) . Respiratory control ratios (RC ratios) and the ratios between ADP and 0, consumption (ADP/O ratios) for placental mitochondria were low compared with our values for adults (Table 1) and those in adult rat liver (Pollak, 1975) and adult human skeletal muscle (Gimeno et al., 1973) . The results in Table 1 suggested that the lower placental RC ratio values were not due to increased membrane permeability, limited electron or substrate transport, or substrate-level dehydrogenation. A likely cause was decreased availability of adenine nucleotides.
Adenine nucleotide contents (mean _+ s.E.M.) in the placental mitochondria were, for ATP 0.5 1 f 0.6, for ADP 1.1 1 f 0.1 1, and for AMP 0.63 2 0.09 nmol/mg of mitochondrial protein, giving a total adenine nucleotide value of 2.25 f 0.21 nmol/mg. The uterine mitochondria contained, for ATP 3.79 f 0.60, for ADP, 5.23f0.51, and for AMP, 0.65~0.17nmol/mg of mitochondrial protein, giving a total adenine nucleotide value of 9.68 k 0.90nmol/mg, over 4-fold greater than the placental content. The placental total adenine nucleotide contents correspond to foetal-or neonatal-rat liver values (Sutton & Pollak, 1980) , whereas the uterine values were similar to those obtained for adult-rat liver mitochondria (Nakazawa & Nunokawa, 1977) .
Loading placental mitochondria with adenine nucleotides by incubation with ~~M -A T P at 37OC for 20mh resulted in an increase in total adenine nucleotides of 44 f 11% and an increase in RC ratio of 36 8% (n = 8). The same incubation at 4OC produced an increase in total adenine nucleotides of 25 f 7% and an increase in RC ratio of 26 f 11% (n = 8).
0.07 M -sucrose, 20 m~ -Hepes 
